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Abstract
Using the factorization approach, we investigate the B
0 → K0K+pi− and B0 → K0K−pi+
decays individually including the resonant and nonresonant contributions. Under the flavor
SU(3) symmetry, we obtain the total branching fraction BR[B
0 → (K0K+pi−+K0K−pi+)] =
(7.17+0.50+1.97+0.08−0.53−1.42−0.07) × 10−6, which is in agreement with the recent measurements of BaBar
and LHCb within errors. For the decay B
0 → K0K+pi−, the nonresonant background and
a+0 (1450) pole in the current-induced process provide large contribution, the latter of which
has not been included in previous studies. On the contrary, the decay B
0 → K0K−pi+
is dominated by the nonresonant background and the offshell ρ− pole. When the flavor
SU(3) symmetry breaking and the final-state rescattering are considered under two different
scenarios, the results can also accommodate the experimental data with large uncertainties.
Moreover, the direct CP asymmetry of B
0 → K0K+pi− is found to be sensitive to the matrix
element of scalar density. These predictions could be further tested in the LHCb experiment
or Super-b factory in future.
∗Email:liying@ytu.edu.cn
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Over past few years, more attention has been paid to charmless three-body B decays both
experimentally and theoretically, because by studying them one is allowed to extract the Cabibbo-
Kobayashi-Maskawa (CKM) angles, probe the sources of CP violation and even search for the
possible effects of new physics beyond the standard model. In addition, the three-body decays of B
meson can help us study two-body decays involving vector or scalar mesons, because most vector
and scalar mesons are unstable and decay to two pseudoscalar particles. On the experimental side,
some three-body decays of B meson have been measured by Belle, BaBar and LHCb experiment
[1]. The theoretical activity has run in parallel, and certain works, within different approaches
such as factorization approach [2, 3, 4], diagrammatic approach combined with SU(3) symmetry
[5, 6] and perturbative QCD approach [7], have been advocated to study the B → PPP decays.
Recently, LHCb collaboration updated the previous measurements of branching fractions of
B → KKπ [8] and the latest result BR[B0 → (K0K+π−+K0K−π+)] = (6.4±0.9±0.4±0.3)×10−6
[9] is consistent with the BaBar’s result (6.4 ± 1.0 ± 0.6) × 10−6 released four years ago [10].
Theoretically, these two decays have been analyzed by Cheng et al. recently in [4] based on the
factorization approach. Without eliminating the interference effect between these two decays,
the predicted branching fraction (6.2+2.7−1.7) × 10−6 was in good agreement with above data. Very
recently, these results have been updated in [11], and the branching fraction is (4.7+2.8−1.8) × 10−6
after correcting the typos in the computer code.
In this work, we would like to reexamine in detail the decays B
0 → K0K+π− and B0 →
K0K−π+ in the factorization approach for the following reasons: (i) As pointed out in [11], there
are some typos in the computer code of [4], and the contributions of ρ and a0(1450) poles have not
been included. Although the contributions for the aforementioned poles have been added in the
decay B
0 → K0K−π+ in [11], their contributions have been omitted in the decay B0 → K0K+π−.
Our results in the following show that ρ+ pole dominates the resonant contribution. (ii) The
results of three-body decays B− → K+K−K− [4] and B0s → KSK∓π± [12] show us that the flavor
SU(3) symmetry violation and the final-state rescattering may be large in three-body charmless
B decays. In order to describe these effects, an extra strong phase δ [4] or a phenomenological
parameter β [12] has been introduced. In the present work, we wish to examine the effects of SU(3)
asymmetry and the final-state rescattering in the decays B
0 → K0K+π− and B0 → K0K−π+
individually. (iii) The branching fractions and CP asymmetries of nonresonant backgrounds have
not been given in previous studies, and we will discuss them in detail here. (iv) We will discuss
the resonant contributions explicitly, which were incorrect in [4] and were absent in [11]. (v)
The formulas, such as the individual amplitudes and the parameterized form factors will be given
explicitly.
In the factorization approach, the amplitude is usually split into three distinct factorizable
terms, the current-induced process with a meson emission, the transition process and the anni-
hilation process, though the factorization in B meson three-body decay has not been proven. In
the practical calculations, the contributions from the annihilations are assumed to be power sup-
pressed and ignored. For the calculations of the nonresonant contributions to 〈KK(π)|(q¯b)V−A|B〉
in the current-induced processes, we extend the results obtained in [4] where most experimental
results were successfully reproduced with heavy meson chiral perturbative theory (HMChPT)[13]
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that combines the heavy quark symmetry and the chiral Lagrangian approach, although applica-
bility of this framework in all kinematics region is still controversial [14]. In the B meson decays,
heavy quark symmetry is expected to be even better, while the chiral perturbative theory might
be less reliable due to large energies of the light mesons in the final state. It is accepted that the
HMChPT is valid at small recoil momentum, which means that the HMChPT could be applied
in a small fraction of the whole Dalitz plot; nevertheless, it is not justified to apply it to a certain
kinematic region and then generalize it to the region beyond its validity. To overcome this short-
coming, Cheng et al proposed in [4] that the momentum dependence of nonresonant amplitudes is
in an exponential form exp[−αNRpB · (pi + pj)] so that the HMChPT results are recovered in the
soft meson limit, and the mode independence parameter αNR = 0.081
+0.015
−0.009GeV
−2 has been fixed
from the decay of B− → π+π−π−, since it is dominated by the nonresonant contribution.
The effective Hamiltonian for the process b→ dq¯q is given by
Heff =
GF√
2
∑
p=u,c
VpbV
∗
pd
{
a1δpu(u¯b)V−A ⊗ (d¯u)V−A + a2δpu(d¯b)V −A ⊗ (u¯u)V−A
+a3(d¯b)V−A ⊗
∑
q
(q¯q)V−A + a
p
4
∑
q
(q¯b)V−A ⊗ (d¯q)V−A + a5(d¯b)V−A ⊗
∑
q
(q¯q)V+A
−2ap6
∑
q
(q¯b)S−P ⊗ (d¯q)S+P + a7(d¯b)V−A ⊗
∑
q
3
2
eq(q¯q)V+A − 2ap8
∑
q
(q¯b)S−P ⊗ 3
2
eq(d¯q)S+P
+a9(d¯b)V−A ⊗
∑
q
3
2
eq(q¯q)V−A + a
p
10
∑
q
(q¯b)V −A ⊗ 3
2
eq(d¯q)V−A
}
, (1)
where (q¯1q2)V±A = q¯1γµ(1±γ5)q2 and (q¯1q2)S±P = q¯1(1±γ5)q2. The corresponding effective Wilson
coefficients at the renormalization scale µ = 2.1 GeV are listed as [4]
a1 ≈ 0.99 + 0.037i, a2 ≈ 0.19− 0.11i, a3 ≈ −0.002 + 0.004i, a5 ≈ 0.0054− 0.005i,
au4 ≈ −0.03− 0.02i, ac4 ≈ −0.04− 0.008i, au6 ≈ −0.06− 0.02i, ac6 ≈ −0.06− 0.006i,
a7 ≈ 0.54× 10−4i, au8 ≈ (4.5− 0.5i)× 10−4, ac8 ≈ (4.4− 0.3i)× 10−4,
a9 ≈ −0.010− 0.0002i, au10 ≈ (−58.3 + 86.1i)× 10−5, ac10 ≈ (−60.3 + 88.8i)× 10−5, (2)
where the strong phases arise from vertex corrections and penguin contractions.
According to the effective Hamiltonian, the factorizable amplitudes for the B
0 → K0K−π+
3
and B
0 → K0K+π− can be respectively read
A(B
0 → K0K+π−)
=
GF√
2
∑
p=u,c
VpbV
∗
pd
{
〈K+K0|(u¯b)V −A|B0〉〈π−|(d¯u)V−A|0〉
[
a1δpu + a
p
4 + a
p
10 − (ap6 + ap8)rpiχ
]
+〈K0|(s¯b)V−A|B0〉〈K+π−|(d¯s)V−A|0〉
[
ap4 −
1
2
ap10
]
+〈K0|s¯b|B0〉〈K+π−|d¯s|0〉
[
− 2ap6 + ap8
]
+〈K0K+π−|(u¯u)V−A|0〉〈0|(d¯b)V−A|B0〉
[
a2δpu + a3 + a9
]
+〈K0K+π−|(d¯d)V−A|0〉〈0|(d¯b)V−A|B0〉
[
a3 + a
p
4 −
1
2
a9 − 1
2
ap10
]
+〈K0K+π−|(s¯s)V−A|0〉〈0|(d¯b)V −A|B0〉
[
a3 − 1
2
a9
]
+〈K0K+π−|d¯(1 + γ5)d|0〉〈0|d¯γ5b|B0〉
[
2ap6 − ap8
]}
, (3)
A(B
0 → K0K−π+)
=
GF√
2
∑
p=u,c
VpbV
∗
pd
{
〈K−π+|(s¯b)V−A|B0〉〈K0|(d¯s)V−A|0〉
[
ap4 −
1
2
ap10 − (ap6 −
1
2
ap8)r
K
χ
]
+〈π+|(u¯b)V−A|B0〉〈K−K0|(d¯u)V−A|0〉
[
a1δpu + a
p
4 + a
p
10
]
+〈π+|u¯b|B0〉〈K−K0|d¯u|0〉
[
− 2ap6 − 2ap8
]
+〈K0K−π+|(u¯u)V−A|0〉〈0|(d¯b)V−A|B0〉
[
a2δpu + a3 + a9
]
+〈K0K−π+|(d¯d)V−A|0〉〈0|(d¯b)V −A|B0〉
[
a3 + a
p
4 −
1
2
a9 − 1
2
ap10
]
+〈K0K−π+|(s¯s)V−A|0〉〈0|(d¯b)V−A|B0〉
[
a3 − 1
2
a9
]
+ 〈K0K−π+|d¯(1 + γ5)d|0〉〈0|d¯γ5b|B0〉
[
2ap6 − ap8
]}
. (4)
In each amplitude, the last four terms arising from the annihilation contributions will be ignored
in the following since they are power suppressed and also αs suppressed.
As mentioned before, in order to study the nonresonant background of the matrix element
〈M1(p1)M2(p2)|(d¯b)V−A|B0〉, where the meson M1 involves the spectator quark d¯, we shall use the
HMChPT and generalize the results obtained previously in calculating the decay B− → π+π−π−
in [4]. We then obtain the matrix element, for example 〈K0(p1)K+(p2)|(u¯b)V −A|B0〉, in the general
form
〈K0(p1)K+(p2)|(u¯b)V −A|B0〉
= ir(pB − p1 − p2)µ + iω+(p2 + p1)µ + iω−(p2 − p1)µ + h ǫµναβpνB(p2 + p1)α(p2 − p1)β. (5)
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The form factors ω± and r can be evaluated within the HMChPT and given by
ω+ = − g
f 2pi
fB∗mB∗
√
mBmB∗
s23 −m2B∗
[
1− (pB − p1) · p1
m2B∗
]
+
fB
2f 2pi
, (6)
ω− =
g
f 2pi
fB∗mB∗
√
mBmB∗
s23 −m2B∗
[
1 +
(pB − p1) · p1
m2B∗
]
, (7)
r =
fB
2f 2pi
− fB
f 2pi
pB · (p2 − p1)
(pB − p1 − p2)2 −m2B
+
2gfB∗
f 2pi
√
mB
mB∗
(pB − p1) · p1
s23 −m2B∗
−4g
2fB
f 2pi
mBmB∗
(pB − p1 − p2)2 −m2B
p1 ·p2 − p1 ·(pB − p1) p2 ·(pB − p1)/m2B∗
s23 −m2B∗
, (8)
where sij ≡ (pi + pj)2. The heavy-flavor independent strong coupling g has been extracted from
the D∗+ decay width, g = −0.59 ± 0.01 ± 0.07. Together with the aforementioned exponential
form, we obtain the nonresonant amplitude of current-induced process as
〈K+K0|(u¯b)V−A|B0〉NR〈π−|(d¯u)V−A|0〉
= −fpi
2
[
2m23r + (m
2
B − s12 −m23)ω+ + (s23 − s13 −m22 +m21)ω−
]
e−αNRpB·(p1+p2)eiφ12 , (9)
and the unknown strong phase φ12 will be set to zero for simplicity. For the decay B
0 → K0K−π+,
the expression of 〈K−π+|(s¯b)V −A|B0〉NR〈K0|(d¯s)V−A|0〉 is similar to Eqs. (6-9).
For the resonant contribution of the current-induced process, the scalar a+0 (1450) and vector
ρ+ contribute to the matrix element 〈K+K0|(u¯b)V−A|B0〉, which can be written as:
〈K+K0|(u¯b)V−A|B0〉R〈π−|(d¯u)V−A|0〉
= −fpi g
ρ+→K+K
0
s23 −m2ρ + imρΓρ
{
(s13 − s12)
[
mρA
Bρ
0 (q
2) +
ABρ2 (q
2)
2(mB +mρ)
(s23 −m2ρ)
]}
+fpi
ga
+
0
(1450)→K+K
0
s23 −m2a0(1450) + ima0(1450)Γa0(1450)
[
(m2B −m2a0(1450))FBa0(1450)0 (q2)
+(m2a0(1450) − s23)FBa0(1450)1 (q2)
]
. (10)
Here the resonant effects are described in terms of the usual Breit-Wigner formalism. Similarly,
the matrix element 〈K−π+|(s¯b)V −A|B0〉 receives contributions of vector meson K∗0 and scalar
K
∗0
0 (1430), and the expression is given as
〈K−(p2)π+(p1)|(s¯b)V−A|B0〉R 〈K0(p3)|(d¯s)V−A|0〉
= −fK g
K∗→K−pi+
s12 −m2K∗ + imK∗ΓK∗
{[
s13 − s23 + (m
2
B −m2K)(m2K −m2pi)
m2K∗
][
mK∗A
BK∗
0 (q
2)
+
ABK
∗
2 (q
2)
2(mB +mK∗)
(s12 −m2K∗)
]
+
(
m2K −m2pi
)(
1− s12
m2K∗
)[
mK∗A
BK∗
0 (q
2)
−(mB +mK∗)ABK∗0 (q2) +
ABK
∗
2 (q
2)
2(mB +mK∗)
(s12 −m2K∗)
]}
+fK
gK
∗
0
→K−pi+
s12 −m2K∗
0
+ imK∗
0
ΓK∗
0
[
(m2B −m2K∗
0
)F
BK∗
0
0 (q
2) + (m2K∗
0
− s12)FBK
∗
0
1 (q
2)
]
. (11)
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Now, we shall evaluate the transition processes. The matrix element 〈K+(p2)π−(p3)|(d¯s)V−A|0〉
can be parameterized as:
〈K0(p1)|(s¯b)V−A|B0〉〈K+(p2)π−(p3)|(d¯s)V−A|0〉
= −FBK1 (s23)FKpi1 (s23)
[
s13 − s12 − (m
2
B −m2K)(m2K −m2pi)
s23
]
−FBK0 (s23)FKpi0 (s23)
(m2B −m2K)(m2K −m2pi)
s23
. (12)
A recent detailed analysis of B− → K−π+π− decay in [4] indicates that the nonresonant contribu-
tion (weak form factor FKpi(q2)) plays negligible role, so it can be ignored safely. The contributions
from vector and scalar poles to the form factors have the expressions as:
FKpi,R1 (s) =
mK∗fK∗g
K∗→Kpi
m2K∗ − s− imK∗ΓK∗
, (13)
FKpi,R0 (s) =
fK∗
0
gK
∗
0
→Kpi
m2K∗
0
− s− imK∗
0
ΓK∗
0
s
m2K −m2pi
− mK∗fK∗g
K∗→Kpi
m2K∗ − s− imK∗ΓK∗
[− 1 + s
m2K∗
]
. (14)
Note that for the scalar meson, the scale-dependent scalar decay constant f¯S and the vector decay
constant fS are defined by
〈S|q¯2q1|0〉 = mS f¯S, 〈S(p)|q¯2γµq1|0〉 = fSpµ. (15)
The two decay constants are related by the equation of motion
µSfS = f¯S, with µS =
mS
m2(µ)−m1(µ) , (16)
where m2 and m1 are the running current quark masses and mS is the scalar meson mass.
For the term 〈π+|(u¯b)V−A|B0〉〈K−K0|(d¯u)V−A|0〉, the contributions are not only from non-
resonant contribution 〈K−K0|(d¯u)V−A|0〉 that is related to 〈K−K+|(u¯u)V−A|0〉 via flavor SU(3)
symmetry, but also from the offshell vector meson ρ−. For the expression for the nonresonant
background and its inner functions we refer to [4]; the contributions from resonant particles are
similar to Eqs.(12-14).
We also need to specify the amplitudes induced from the scalar densities. With the equation
of the motion, we are led to, for example,
〈K0(p1)|s¯b|B0(pB) = m
2
B −m2K
mb −ms F
BK
0 (s23). (17)
The matrix element 〈K+π−|d¯s|0〉 receives both resonant and nonresonant contributions:
〈K+(p2)π−(p3)|d¯s|0〉 =
mK∗
0
f¯K∗
0
gK
∗
0
→K+pi−
m2K∗
0
− s23 − imK∗
0
ΓK∗
0
+ 〈K+(p2)π−(p3)|s¯d|0〉NR. (18)
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The unknown scalar density 〈K+π−|d¯s|0〉NR is related to 〈K+K−|s¯s|0〉 via the SU(3) symmetry,
e.g.
〈K+(p2)π−(p3)|d¯s|0〉NR = 〈K+(p2)K−(p3)|s¯s|0〉NR = fNRs (s23), (19)
with the expression as
fNRs =
v
3
(3FNR + 2F
′
NR) + σNRe
−αs23 and v =
m2K+
mu +ms
=
m2K −m2pi
ms −md . (20)
We will use the experimental measurement α = (0.14± 0.02)GeV−2 [15]. The functions F (′)NR(s) is
given in [3] by
F
(′)
NR(s23) =
(
x
(′)
1
s23
+
x
(′)
2
s223
)[
ln
(
s23
Λ˜2
)]−1
, (21)
with Λ˜ ≈ 0.3 GeV, x1 = −3.26 GeV2, x2 = 5.02 GeV4, x′1 = 0.47 GeV2 and x′2 = 0. The expression
for the nonresonant form factor is motivated by the asymptotic constraint from perturbative QCD,
namely, F (t) → (1/t) × [ln(t/Λ˜2)]−1 in the large t limit [16]. For the unknown parameter σ
NR
,
we firstly adopt the value fitted from B → KKK decays, σ
NR
= eipi/4
(
3.39+0.18−0.21
)
GeV, which
is called scenario-1 (S1). However, in [4], it is found that the predicted ACP (B
− → K−π+π−)
and ACP (B
− → K+K−π−) with the flavor SU(3) symmetry are wrong in signs confronting the
corresponding experimental data, which implies that the flavor SU(3) symmetry violation and
the final-state rescattering might be important. To pick up these kinds of the contributions, two
phenomenological ways have been adopted. In [4], an extra strong phase δ has been introduced
in Eq.(20) and its value was fixed to be π by the CP asymmetries of B → KKπ and B → Kππ,
and the expression is then given by
〈K+(p2)π−(p3)|d¯s|0〉NR ≈ v
3
(3FNR + 2F
′
NR) + σNRe
−αs23eipi. (22)
In [12], a phenomenological coefficient β = 0.7± 0.2 has been proposed to describe these effects,
〈K+(p2)π−(p3)|d¯s|0〉NR ≈ β〈K+(p2)K−(p3)|s¯s|0〉NR (23)
by which the experimental data of Bs → KsK±π∓ can be reproduced 1. For convenience, we name
above two ways as scenario-2 (S2) and scenario-3 (S3). Under S2, the absolute value |σ
NR
e−αs23 | is
unchanged with flipping the relative sign between real part and imaginary part; while under S3,
the strong phase is kept with decreasing the absolute value.
In fact, the scalarKπ form factor has been attached more attentions because it plays important
role in studying B → K(∗)ℓ+ℓ− decays [17]. In the past years, it has been calculated within a
variety of approaches such as the chiral perturbation theory [18] and the dispersion relations [19],
but it is still difficult to extract it in the experimental side due to the mixing of S and P waves.
1The experimental data of ACP (B
− → K−pi+pi−), ACP (B− → K+K−pi−) and Bs → KsK±pi∓ cannot be
explained under above scenarios simultaneously.
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Table 1: Predicted branching fractions (in units of 10−6) of resonant and nonresonant (NR)
contributions to B
0 → K0K+π− and K0K−π+ under S1.
B
0 → K0K+π− B0 → K0K−π+
K∗0K
0
0.24+0.00+0.04+0.01−0.00−0.04−0.01 K
∗0
K0 0.05+0.00+0.11+0.00−0.00−0.04−0.00
K∗00 (1430)K
0
0.94+0.00+0.19+0.03−0.00−0.17−0.02 K
∗0
0 (1430)K
0 0.02+0.00+0.06+0.00−0.00−0.02−0.00
a+0 (1450)π
− 2.04+0.00+0.54+0.02−0.00−0.44−0.01 a
−
0 (1450)π
+ 0.20+0.00+0.06+0.01−0.00−0.05−0.01
ρ+π− 0.29+0.00+0.06+0.00−0.00−0.06−0.01 ρ
−π+ 0.48+0.00+0.12+0.01−0.00−0.11−0.01
NR 2.71+0.57+0.64+0.04−0.64−0.37−0.04 NR 0.34
+0.01+0.14+0.01
−0.01−0.11−0.01
Total 6.35+0.49+1.59+0.06−0.52−1.18−0.06 Total 0.82
+0.01+0.38+0.02
−0.01−0.24−0.01
Table 2: The nonresonant and total branching fraction of B
0 → K0K+π− under S2 and S3.
NR Total
S2 2.72+0.60+0.64+0.03−0.67−0.36−0.03 5.83
+0.51+1.49+0.04
−0.55−1.08−0.04
S3 2.18+0.58+0.85+0.03−0.65−0.29−0.03 5.58
+0.49+1.94+0.04
−0.53−1.24−0.05
If the aforementioned scenarios could be discriminated in the future, it might give us some hints
in studying this scalar form factor.
For the decay modeB
0 → K0K−π+, the contribution of 〈K0K−|d¯u|0〉 arising from nonresonant
background is similar to 〈K+K−|s¯s|0〉 according to the SU(3) symmetry. In principle, the flavor
SU(3) asymmetry should be included, however previous studies show that its effect is small enough
to be ignored. Together with the resonant contribution of a−0 (1450), we are led to
〈K−(p2)K0(p3)|d¯u|0〉 =
ma−
0
(1450)f¯a−
0
(1450)g
a−
0
(1450)→K−K0
m2
a−
0
(1450)
− s23 − ima−
0
(1450)Γa−
0
(1450)
+
v
3
(3FNR + 2F
′
NR) + σNRe
−αs23 . (24)
In the numerical calculation of the branching fractions we follow the discussions of the input
parameters given in [4]. In Table.1, we present the resonant and nonresonant contributions to
the branching fractions of the B
0 → K0K+π− and B0 → K0K−π+ decays individually under
S1. We also give the nonresonant and total branching fractions of B
0 → K0K+π− under S2 and
S3 in Table.2. In above two tables, the first errors are from the uncertainties in the parameter
α
NR
which governs the momentum dependence of the nonresonant amplitude. The second ones
arise from the strange quark mass ms, the form factors, the nonresonant parameter σNR and the
flavor SU(3) symmetry breaking. And the last uncertainties are induced by the CKM angle γ.
Note that the ignored uncertainties arising from the power corrections such as annihilations and
hard-scattering corrections may be sizable, but the estimation of them is beyond the scope of the
current work.
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From Tables.1 and 2, we get the branching fractions of B
0 → (K0K+π− + K0K−π+) under
different scenarios, as given
S1 :
{
BR[B
0 → (K0K+π− +K0K−π+)]NR = (3.05+0.58+0.78+0.05−0.65−0.48−0.05)× 10−6
BR[B
0 → (K0K+π− +K0K−π+)]Total = (7.17+0.50+1.97+0.08−0.53−1.42−0.07)× 10−6
; (25)
S2 :
{
BR[B
0 → (K0K+π− +K0K−π+)]NR = (3.06+0.61+0.78+0.04−0.68−0.47−0.04)× 10−6
BR[B
0 → (K0K+π− +K0K−π+)]Total = (6.65+0.52+1.87+0.06−0.56−1.32−0.05)× 10−6
; (26)
S3 :
{
BR[B
0 → (K0K+π− +K0K−π+)]NR = (2.52+0.59+0.99+0.04−0.66−0.40−0.04)× 10−6
BR[B
0 → (K0K+π− +K0K−π+)]Total = (6.40+0.50+2.32+0.06−0.54−1.48−0.06)× 10−6
. (27)
Obviously, the total branching fractions are consistent with current experimental data well within
large uncertainties, thus it is hard for us to discard anyone of them with current data. Because
of some typos in the computer code for Ref. [4], our results differ with them. Moreover, the total
branching fraction is much larger than those in [11] as they had missed the contributions of ρ
and a0(1450) poles in decay B
0 → K0K+π−, though the branching fractions of B0 → K0K−π+
are identical. For comparison, we also calculate the branching fractions of B
0 → K0K+π− and
B
0 → K0K−π+ without contribution of the ρ and a0(1450) poles under S2, and the results are
given as:
BR(B
0 → K0K+π−) = (3.98+0.59+0.95+0.03−0.64−0.60−0.03)× 10−6; (28)
BR(B
0 → K0K−π+) = (0.38+0.01+0.27+0.01−0.01−0.15−0.01)× 10−6, (29)
and the branching fraction of B
0 → K0K+π− is in agreement with the prediction in [11].
It is obvious from Table.1 that the decay B
0 → K0K+π− is dominated by the nonresonant
contribution and a+0 (1450) pole, which are of order 42.7% and 32.1%, respectively. As for the
nonresonant background, the current-induced process accounts for about 62% due to the large
Wilson coefficient a1, and the effect from the penguin suppressed scalar density is about 38%. For
the decay B
0 → K0K−π+, it is found that the offshell ρ− pole plays the predominant role, though
the decay ρ− → K0K− is kinematically not allowed. In these decays, the resonances K∗± and
K∗±0 (1430) are absent because the quasi two-body decays B
0 → K∗±K∓ and B0 → K∗±0 (1430)K∓
can proceed only via the pure annihilation diagrams and they are power suppressed. In addition,
the scalar K∗00 (1430) and the vector K
∗0 poles can only be produced by penguins, which leads to
the smaller ratios comparing to the other contributions. The above discussions about the resonant
and nonresonant contributions are also exhibited in the Dalitz-plot shown in Fig. 1.
Because both B
0 → K0K+π− and B0 → K0K−π+ decays have tree and penguin contributions,
their CP asymmetries might be sizable. In term of the definition of direct CP violation, for
example,
ACP =
BR(B
0 → K0K+π−)−BR(B0 → K0K−π+)
BR(B
0 → K0K+π−) +BR(B0 → K0K−π+)
, (30)
we investigate the CP asymmetries of these two decays under different scenarios, and present the
results in Table. 3. Note that under S2, owing to an extra strong phase δ = π, the sign of CP
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Figure 1: Dalitz-plot distributions of B
0 → K0K+π− (left panel) and B0 → K0K−π+ (right
panel) dacays. The CP averaged differential rates are in units of 10−6 GeV−4.
asymmetry for B → K0K+π− differs from the other two cases. If both nonresonant and total CP
asymmetries could be studied in the LHCb experiment, it might be helpful to test which scenario
is preferable.
Table 3: Predicted CP asymmetry (%) of resonant and nonresonant (NR) contributions to B
0 →
K
0
K+π− and K0K−π+.
B
0 → K0K+π− B0 → K0K−π+
S1 S2 S3 S1
NR 32.5+0.0+2.5+0.1−2.4−5.3−0.1 −25.8+2.0+1.7+0.1−2.7−1.1−0.1 29.8+1.7+4.7+0.1−1.9−7.2−0.1 −11.3+0.4+1.2+0.1−0.6−1.1−0.1
Total 14.6+3.1+2.7+0.1−5.3−3.3−0.1 −16.9+1.7+1.5+0.1−2.2−1.0−0.1 12.8+2.7+3.8+0.1−4.7−3.9−0.1 −13.3+0.1+0.3+0.1−0.1−0.6−0.1
To summarize, we have quantitatively analyzed the resonant and nonresonant contributions
to the B
0 → K0K+π− and B0 → K0K−π+ decays in the factorization approach. Including the
resonant and nonresonant contributions, the total branching fraction BR[B
0 → (K0K+π− +
K0K−π+)] = (7.17+0.50+1.97+0.08−0.53−1.42−0.07) × 10−6 agrees with the recent measurements of BaBar and
LHCb within errors, and the branching fraction of B
0 → K0K+π− is much larger than that of
B
0 → K0K−π+. For the decay B0 → K0K+π−, the nonresonant background and a+0 (1450) pole
in the current-induced process play important roles. On the contrary, the decay B
0 → K0K−π+ is
dominated by the nonresonant background and the offshell ρ− pole. When the flavor SU(3) asym-
metry and the final-state rescattering are involved under different scenarios, the total branching
fractions can also accommodate the experimental data with the large uncertainties, but there are
the sizable differences among the nonresonant contributions and CP asymmetries. These predic-
tions of CP asymmetries could be further tested in the LHCb experiment or Super-b factory in
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future.
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